An Mll-dependent Hox program drives hematopoietic progenitor expansion.
Chromosomal translocations disrupting the Mixed lineage leukemia (Mll) gene result in leukemia, with aberrant expression of some native Mll target genes (reviewed in). The Mll gene encodes a Trithorax-group chromatin regulator that is essential for the development of hematopoietic stem cells (HSCs) during embryogenesis. Like Trithorax, MLL positively regulates clustered homeodomain or Hox genes, yet the role of Hox genes collectively in the development of the mammalian hematopoietic system has been difficult to ascertain because of redundancy among Hox paralogs. Here, we show that in the absence of MLL, early hematopoietic progenitors develop despite reduced expression of HoxA, HoxB, and HoxC genes. However, these progenitors exhibit a marked reduction in their ability to generate hematopoietic colonies, a subsequent process requiring cell division and differentiation. Reactivation of a subset of Hox genes or, remarkably, reexpression of a single Hox gene in Mll-deficient progenitors rescued hematopoietic-colony frequency and growth. In contrast, expression of other MLL target genes such as Pitx2 or expression of anti-apoptotic BCL-2 failed to rescue hematopoietic-colony frequency. Furthermore, our results highlight a shared function of Hox proteins at this point in the development of the hematopoietic system.